In this text, we intend to explore the possibilities of sound manipulation in a context of augmented reality (AR) through the use of robots. We use the random behaviour of robots in a limited space for the real-time modulation of two sound characteristics: amplitude and frequency. We add the possibility of interaction with these robots, providing the user the opportunity to manipulate the physical interface by placing markers in the action space, which alter the behaviour of the robots and, consequently, the audible result produced.
Introduction
Robosonic is an interactive application that seeks to manipulate sounds through interaction between people and robots. In the action space, a limited area of 80 x 60 cm, one or two Khepera robots move according to random programming. In the action space, there are one or two markers, objects with which the robot may collide and which may be moved from a given position by the user. Two axes (x and y) are considered in the robot's movement. The horizontal x-axis corresponds to frequency. If the robot is directed to the left (negative values on the x-axis), this value decreases; if the robot is directed to the right, the value increases. By prior determination, this increase and reduction does not exceed audible limits (20 to 20,000 Hz). Amplitude is considered on the vertical y-axis. Provided that the robot moves positively along the y-axis, the amplitude is increased; otherwise, it decreases. It was determined that if the robot approaches zero on the y-axis, sound will cease completely. The markers, which continue to be deployed by the user, fulfil two functions: they change the course of the robots provided that they detect the markers and change the tones that
The original version of this chapter was revised: The copyright line was incorrect. This has been corrected. The Erratum to this chapter is av ailable at DO I: 10.1007/978-3-642-02315-6 30 are to be reproduced. Every time that a tone is heard -provided that the robot finds a marker -this tone changes in a random fashion, based upon the library of effects previously loaded onto the application. Accordingly, we see the possibility of a simultaneous manipulation of three sound characteristics: the frequency and amplitude according to the robot's random behaviour in the action space and the tone according to the robot's collisions with the markers.
Fig. 1. Transformations in X and Y
The intended result is the modulation of sounds through the robot-designed course, which will depend upon human intervention (position of markers A and B). The user provides the markers with which the robots interact in the action space, thereby altering the existing sounds in a database loaded with passive sounds to be continually executed in audible loops. The objective is the creation of a space with multiple possible audible transformations that may generate unusual results.
This does not pertain to using the robot as a generator of sounds, or rather, as a synthesizer. The main aspect in this application's development is the use of robot behaviour as a form of sound manipulation. In this project, the sounds precede the application as they were synthesized on other platforms. What this application develops is the form of a robot, its random behaviour and the user's intervention in the possibilities of altering such random behaviour, producing manipulations of specific sound.
This application anticipates the possibility of an audio recording of the entire process. This means that the results obtained may be used subsequently in other contexts. In this document, we will refer to the possibility of using these modulations created during the process in later sampling processes, to then be included in other compositions.
Since 1863, when Henri Fourneaux invented a way to programme musical execution on a piano, which he called Pianista and that would later become Pianola, invented in 1876 by Edwin Votey, and which includes the possibility of a piano being able to execute sequences of previously determined notes on perforated tape, numerous robotic attempts at musical execution have been witnessed. An interesting development has
